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Grid computing is rapidly developed associated with the Internet development, 
and it is a new computing model which is specifically for complex scientific 
calculations. Recently, grid computing had been got a lot of attentions from national 
departments which need large-scale scientific computing, such as aerospace, bureau 
of meteorology. And also, some companies and research institutes had entered the 
field, and had started their trial or application on it. Briefly, grid computing is to 
integrate the Internet into a giant supercomputer to achieve full sharing of the 
computing resources, storage resources, data resources, information resources, 
knowledge resources and expert resources etc.  
The grid resources have many special features, for example, distributed, 
heterogeneous, dynamic and multi-management. All these features make it difficult to 
achieve a real sense of sharing. How to find the useful resources and efficiently 
schedule them beame to two key technologies in it, and they have became to be two 
public academic research focuses.  
The efficiency of task scheduling and the efficiency of resource discovery have 
directly affects on the whole grid efficiency. The purpose of task scheduling is to 
make efficient and rational use of the available resources in the grid. And the purpose 
of resource discovery is to find available resources, and manage them efficiently. 
The task scheduling problem and resource discovery problem are researched in 
this dissertation. And an advanced scheduling algorithm and a resource discovery 
algorithm are proposed. 
With the study of task scheduling problem, several existing classical scheduling 
heuristics: task scheduling based on Genetic Algorithm, task scheduling based on 
simulated Annealing Algorithm, task scheduling based on ant Colony Algorithm, task 
scheduling based on Particle Swarm Algorithm are listed and compared. And with 















Algorithm is proposed. Then the proposed algorithm is applied to the task scheduling 
problem, and its efficiency has been verified by the simulation.  
With the study of resource discovery problem, the classics algorithms including 
Flooding, Chord, CAN, Tapestry and Pastry are studied. With the search of the 
physical characteristics of the actual network, an advanced resource discovery 
algorithm based on small world is proposed. And also its effectiveness is confirmed 
by the simulation. 
The researches of this dissertation are valuable to the application and developing 
of grid computing technology. The comparisons of the task scheduling algorithms can 
help others to select the appropriate task scheduling algorithm; the advanced 
scheduling algorithm can reduce the overall response time; the advanced resource 
discovery model not only can improve the efficiency of resource discovery, but also 
can promote the practical application of grid computing. The research has some 
theoretical and practical significance. 
 
Key Words:  Grid Computing; Task Scheduling; Resource Discovery; No Velocity 

















第一章 绪论 .................................................................................... 1 
1.1 研究背景和选题意义 .............................................................................. 1 
1.2 研究进展 ................................................................................................. 3 
1.2.1 网格计算研究进展 ............................................................................... 3 
1.2.2 任务调度研究进展 ............................................................................... 5 
1.2.3 资源发现研究进展 ............................................................................... 8 
1.3 论文的主要研究内容 ............................................................................. 13 
1.4 论文的主要贡献 ..................................................................................... 14 
第二章 网格计算中现有启发式调度算法的相关研究 .................. 15 
2.1 绪论 .................................................................................................... 15 
2.2 基于遗传算法的网格调度算法分析 .................................................... 16 
2.2.1 遗传算法介绍 ..................................................................................... 16 
2.2.2 基于遗传算法的网格任务调度 ......................................................... 19 
2.3 基于模拟退火算法的网格调度算法分析 ............................................ 21 
2.3.1 模拟退火算法介绍 ............................................................................. 21 
2.3.2 基于模拟退火算法的网格任务调度 ................................................. 24 
2.4 基于蚁群算法的网格调度算法分析 .................................................... 25 
2.4.1 蚁群算法介绍 ..................................................................................... 25 
2.4.2 基于蚁群算法的网格任务调度 ......................................................... 27 
2.5 基于粒子群算法的网格调度算法分析 ................................................ 28 
2.5.1 粒子群算法介绍 ................................................................................. 28 
2.5.2 基于粒子群算法的网格任务调度 ..................................................... 30 
2.6 仿真及结果分析 ................................................................................. 32 
2.6.1 评价指标 ............................................................................................. 32 















2.6.3 仿真数据的准备 ................................................................................. 35 
2.6.4 实验结果 ............................................................................................. 35 
2.7 总结 .................................................................................................... 37 
第三章 基于改进无速度 PSO 的网格任务调度算法研究 .............. 39 
3.1 引言 .................................................................................................... 39 
3.2 基于改进无速度 PSO 的网格调度算法的设计 .................................... 40 
3.2.1 算法思想 ............................................................................................. 40 
3.2.2 仿真实验环境 ..................................................................................... 41 
3.2.3 算法伪码 ............................................................................................. 41 
3.2.4 算法仿真及结果分析 ......................................................................... 43 
3.3 总结 .................................................................................................... 55 
第四章 扁平资源发现技术相关研究 ............................................ 57 
4.1 扁平资源发现技术介绍 ...................................................................... 57 
4.1.1 泛洪 ..................................................................................................... 57 
4.1.2   Chord ................................................................................................... 59 
4.1.3   CAN ....................................................................................................... 61 
4.1.4   Tapestry ............................................................................................. 63 
4.1.5   Pastry ................................................................................................. 65 
4.1.6 算法分析比较 ..................................................................................... 67 
4.2 一种改进的 Chord 算法的设计 ........................................................... 68 
4.3 总结 .................................................................................................... 74 
第五章 基于小世界理论的网格资源发现算法 ............................. 76 
5.1 引言 .................................................................................................... 76 
5.2 物理网络拓扑结构特性 ...................................................................... 76 
5.3 基于小世界理论的资源发现算法设计 ................................................ 79 
5.4 评价指标 ............................................................................................. 85 
5.5 仿真结果及分析 ................................................................................. 85 
















第六章 研究总结与展望 ............................................................... 89 
6.1 论文的主要成果 ................................................................................. 89 
6.2 论文的主要创新点 .............................................................................. 90 
6.3 进一步研究展望 ................................................................................. 90 
参考文献 ........................................................................................... 92 
攻读学位期间发表的论文 ................................................................. 99 
攻读学位期间参与的项目 ................................................................100 


















Chapter 1 Introduction .................................................................................................... 1 
1.1 Research Backgrounds  .................................................................................... 1 
1.2 Research Advance .............................................................................................. 3 
1.2.1 Advances in Grid Computing Research  ...................................................... 3 
1.2.2 Advances in Task Scheduling Research  ...................................................... 5 
1.2.3 Advances in Resource Discoving Research ......................................................... 8 
1.3 Main Contents  ................................................................................................ 13 
1.4 Main Contribution  ......................................................................................... 14 
Chapter 2 The Existing Heuristic Task Scheduling Algorithm 
Research in Grid Computing ................................................................. 15 
2.1 Introduciton  .................................................................................................................. 15 
2.2 Analysis to Task Scheduling Algorithm Based on Genetic Algorithm  ...... 16 
2.2.1 Introduction to Genetic Algorithms  .................................................................. 16 
2.2.2 Task Scheduling Algorithm Based on Genetic Algorithm .......................... 19 
2.3 Analysis to Task Scheduling Algorithm Based on Simulated Annealing 
Algorithm ................................................................................................................ 21 
2.3.1 Introduction to Simulated Annealing Algorithm .............................................. 21 
2.3.2 Task Scheduling Algorithm Based on Simulated Annealing Algorithm. ... 24 
2.4 Analysis to Task Scheduling Algorithm Based on Ant Colony Algorithm . 25 
2.4.1 Introduction to Ant Colony Algorithm ............................................................... 25 
2.4.2 Task Scheduling Algorithm Based on Ant Colony Algorithm .................... 27 
2.5 Analysis to Task Scheduling Algorithm Based on Particle Swarm Optimal 
Algorithm ................................................................................................................ 28 
2.5.1 Introduction to Particle Swarm Algorithm ......................................................... 28 
2.5.2 Task Scheduling Algorithm Based on Particle Swarm Algorithm .............. 30 
2.6Simulation and Evalution  ......................................................................................... 32 















2.6.2 Simulation Environment ........................................................................................ 33 
2.6.3 Simulation Data Preparing .................................................................................... 35 
2.6.4 Simulation Results ....................................................................................... 35 
2.7 Conclusion ......................................................................................................... 37 
Chapter 3 Research on Task Scheduling Algorithm Based on the 
Advanced no Velocity PSO Algorithm  ............................................... 39 
3.1 Introduction  ................................................................................................................. 39 
3.2 Design of the Task Scheduling Algorithm Based on the Advanced no 
Velovity PSO Algorithm .................................................................................................... 40 
3.2.1 Algorithm Idea ......................................................................................................... 40 
3.2.2 Simulation Simulation Environment  ................................................................. 41 
3.2.3 Algorithm pseudo-code  ........................................................................................ 41 
3.2.4 Simulation and Analysis ........................................................................................ 43 
3.3Conclusion ........................................................................................................................ 55 
Chapter 4 Research to Resource Discovery on Flat Structure  ........ 57 
4.1 Introduction to Resource Discovery on Flat Structure ..................................... 57 
4.1.1 Flooding ....................................................................................................... 57 
4.1.2 Chord ........................................................................................................... 59 
4.1.3 CAN ............................................................................................................. 61 
4.1.4 Tapestry ....................................................................................................... 63 
4.1.5 Pastry ........................................................................................................... 65 
4.1.6 Algorithm Analysis and Comparison .................................................................. 67 
4.2 An Advanced Chord Algorithm  ............................................................................. 68 
4.3 Conclusion  .................................................................................................................... 74 
Chapter 5 An Resource Discovery Algorithm Based on Small World 
Theory   .................................................................................................. 76 
5.1 Introduction .................................................................................................................... 76 
















5.3 Deisgn of the Resource Discovery Algorithm Based on Small World  
Theory  .................................................................................................................... 79 
5.4 Evaluation Indicator  .................................................................................................. 85 
5.5 Simulation and Analysis .................................................................................. 85 
5.6 Conclusion ....................................................................................................................... 88 
Chapter 6 Conclusion and Future Work .............................................. 89 
6.1 Main Achievement  ..................................................................................................... 89 
6.2 Main Innovative Points .................................................................................... 90 
6.3 Future Work  ................................................................................................................ 90 
References ................................................................................................ 92 
Author's Publications ............................................................................. 99 
Author's Participated Projects ............................................................ 100 































负责美国计算网格项目的领导人之一的 Ian Foster在 1998年他所主编的题













































































1998 年，美国著名的网格计算项目 Globus 的主持人 Ian Foster 和 Carl 
Kesselman 首次对网格（the Grid）进行定义[2]：网格计算是一种由硬件和软件
构成的信息技术基础设置，它能提供可靠的、可协调的、可扩展的和廉价的高端






自然科学基金于 1997 年底开始实施高级计算框架计划（PACI），投资 3.4亿美元，
在美国建立遍及全国的计算网格（Computational Grid），支持重大科学与工程
计算。其研究的重点是网格资源共享，为用户提供桌面上的虚拟高性能计算环境。
美国军方正在实施“全球信息网格”（Global Information Grid，简称 GIG）的
宏大计划，计划在 2020 年完成。作为 GIG 计划的一部分，美国海军和海军陆战
队己先期启动一个 160亿美元的八年项目，包括系统的研制、建设、维护和升级。
其它应用网格主要包括：美国国家航空和宇宙航行局（NASA）的 IPG（Information 
Power Grid）网格项目、美国能源部开发的 ASCI网格、欧洲共同体的 EuroGrid
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